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XP-002271696 

AN - 1985-139795 [23] 
AP - SU1 9833572471 19830404 
CPY - TSNI-R 
DC -J03S03 
FS -CPI;EPI 
IC -G01N27/46 

IN - DUB V S; LEVKOV L Y; VISHKAREV A F 
MC - J03-B J04-B01 

- S03~E03B 
PA - (TSNI-R) TSNIITMASH MECH ENG 
PN - SU1 1 2421 9 A 1 9841 1 1 5 D W1 98523 003pp 
PR -SU1 9833572471 19830404 
XA - CI 985-0611 78 
X1C-G01N-027/46 
XP -N1 985-1 051 11 

AB - SU1124219 The appts. has a solid acidic electrolyte (1) in the shape 
of a cylinder inside which is located a comparative electrode (2) and 
a thermocouple (3). The cylinder is protected by 02 permeable 
membrane (4). To increase durability of the electrode and accuracy of 
measurement a ceramic layer (6) doped with material from which the 
membrane (4) is made, is placed Ijetween the electrolyte (1) and 
membrane (4). To increase durability of the membrane In F-contg. 
media it is made of Mo, W or their alloys. 

- The device, after preheating for 3-5 sec above melted slag, Is 
immersed into It to required depth. Emf produced in the cell, due to 
difference of chemical potential of 02 in the slag and the electrode 
(2), is measured and from it partial 02 pressure in the slag 
calculated. Bul.42/1 5.1 1.84. (3pp Dwg.No.1/1) 

IW - MEASURE OXYGEN PRESSURE HIGH TEMPERATURE MEDIUM CERAMIC LAYER CONTAIN 

TUNGSTEN MOLYBDENUM ELECTROLYTIC PROTECT MEMBRANE 
IKW - MEASURE OXYGEN PRESSURE HIGH TEMPERATURE MEDIUM CERAMIC LAYER CONTAIN 

TUNGSTEN MOLYBDENUM ELECTROLYTIC PROTECT MEMBRANE 
INW - DUB V S; LEVKOV L Y; VISHKAREV A F 
NC -001 
OPD- 1983-04-04 
ORD- 1984-11-15 

PAW - (TSNI-R) TSNIITMASH MECH ENG 

Tl - Measurer of partial oxygen pressure in high temp, media - has ceramic 
layer contg. tungsten or molybdenum between electrolyte and protective 
membrane 
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(21) 3572A71/24-25 

(22) 04.04.83 

(46) 15,11 .84. Bwji. ^ 42 
(72) JI.^.JIeBKOB y A,<I).BHmKapeB, 
6.C.fly6 , A.A^HaaHOB, H«B.3hhkobckhh, 
K),H,KpHrep, O.C.KapnoB ^ 

H C.A.EJ1H3HI0KOB 

(710 HayMHO-npoHSBOflCTseHHoe o6i>- 

eAKHeHHe no rexHOJiorHH ManiHHOCTpoe- 

hhh"UHHHTMA111'* 

(53) 533.275(088.8) 

(56) 1« MaTBees K).B., KasaKOB A. A. 

H KjTbHnieHKO B.d). Kghtpojib napunajifa— 

Horo flaBJieHHH khcjiopoas b bbicoko- 

TeMnepaTypHwx cpeflax.--B c6. "MeTaji— 

jiyprHMecKHe MeroAbi noBbnneHHH Ka^ecT- 

Ba CTajiH", M., 1979, c. 131-136,. 

2. naxeHT CIBA 4220516, 
KJi. 204-195 S, ony6jiHK. 1980 
(npoTOTHn) . 



(54) (57) 1. yCTPOflCTBO XUIH H3MEPEHMH 
nAPmiAJlbHOrO flABJIEHHH KHCJlOPOflA B 
BblCOKOTEMnEPATyPHWX CPEflAX, coAep- 
Kamee TsepAbtfi oKHCHt>!H ajieKxpojiiiT b 
4)opMe uHJiHHAPHMecKoro KOJina^Ka, bo 
BHyTpeHHioio noJiocTb KOToporo noMeme— 
Hbi 3JieKTpoA cpaBHeHHfl H repMonapa, 
a Ha BHemiieH noBepxHOCTH pacnoJiojKeno 
samHTHoe noKpwTHe b BHAe khcjiopoao- 
npOHHuaeMOH MeM6paHbi, *o t Ji h a fo- 
m e e c H Ten, ««to, c uejibio noBti- 
ineHHH 3KCTUiyaTauHOHHofi ctoAkoctm 

H TOMHOCTH H3MepeHH5I, Me»CAy TBepAblb! 

sjieKTponHTOM H MeM6paHOH pacnoJiosceH 
cjioH KepaMHKH, JierHpoBaHHOH MarepH- 
anoM, H3 KOToporo HsroTOBJieHa MenGpa- S 
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noBbimeHHH CTofiKocTH BO *TopcoAep3Ka- Hx ocHOBe. ciuiaBa Ha 



H3o6peTeHHe othochtch k ^epHod h 
UseTHofi MerajiJiyprHH h MOsceT Gmtb hc- 
nojibsoBaHo b npoi^eccax . npoHSBoflCTBa 
CTajiH H nepeiuiaBHbK npoueccax, b 
MacTHocTH npH 3JieKTpomnaKOBOM nepe- 5 
luiaBe fljiH koHTpojiH napuHajiBHoro flaB- 
.JieHHH KHCJiopofla. B ninaKe, 

HsBeCTHO yCTpofiCTBO JRJIH KOHTponn 
napimajibHoro flaBJieHHH racjiopoAa 
B BbicoKOTeMneparypHbix cpenax, co- 10 
CTonmee hs' TBepfloro okhchopo sjiexTpo- 
JTHTa, KOHTaxTHpyromero c sjiexTpoflOM 

CpaBHeHHH. H TOKOC-beMHHXaMH, H HMeiO- 

mee TepMonapy h sai^MTHbiH ajieneHT, 
KOTopbift. npeAoxpaHHer TBepflbiH sjiexTpo-- 15 

JIHT OT BSaHMOfleftCTBHH CO CpeflOfi. 

B Ka^ecTBe BamwTHoro 3JieMeHTa b Ta- 
KOM ycTpoftCTBe HcnojrB3yeTCH cepeSpo 
b BKAe xcHAKoft BaHHbi (npH TeMnepaTypax 
Bbmie #^1300 K) , sanoJiHHiomee nojiocTB . 20 
Meagaty KopnycoM ycrpoftcTBa h TBepAbiM 

3jieKTP0JrHT0M Cl 3« 

BBHsy SHaHHTejiBHoro HcnapeHHH ce- 
pe6pa npH rennepaTypax Bbnne 180 K 
H noTepB nocneAHero npn BsaHMoneii'-' 25 

CTBHH CO innaKOM, 3 TO yC'TpOHCTBO 

OKasbiBaeTCH Hepa6oTocnoco6HbiM b 
ycnoBHHx, HanpHMep, 3JieKTponuiaKOBo-! 
ro nepennaBa cTaJiSH. 

. HaH6onee 6jih3khm^ k npeflJiaraeMOMy 3Q 

HBJlHeTCH yCTpOHCTBO- flHA H3MepeHHH ' 

naptpiajiBHoro AaajieHHH KHCjiopoAa b 
BbicoKoreMnepaTypHbDc cpeAax, coAep- 
xa.mee rsepAbiH oxHCHbiil sjiexTpoJiHT 
B (fcopMe AHnHHAPHMecKoro KOJina^iKa, 
Bo BHyTpeHHioio nojiocTB KOToporo no- 
MemeHbi sjieicTpoA cpaBHeHHH h Tepwo- 
napa, a na BHemaeH noBepxHOCTH pac- 
nojTomeHo saiuMTupe noKpuTHe b bhab 

KHCJTOpOAOnpOHHUaeMOH MBMSpaHbl H3 

luiaTHHM, luiaTHHOBoro ciinasa. hjih nan- 
JiaAHH [ 2 ]. " 

HsBecTHoe ycTpoHCTBo npH pa6oTe 
B BbicoKOTeMneparypHjix 4TopcoAep3Ka— 
mnx cpeAax (xaKHMH hbjihiotch, HanpH* 
wep, mnaxH sjiexTpomnaKosoro nepenna- 
Ba) 6bICTpO BbDCOAHT H3 CTPOH HS-sa 



35 



3HatiHTenBHoro npoHHAaHHH <})Topa Mepea 
njiaTHHOBoe noKpwTHe h ero BsaKMOAefi- 

CTBHH C TBepAbIM OKHQHblM 3neKTponH- 

TOM. ripH 3TOM o6pa3yeTCH cjioH npoAyx- 
TOB peaxuHH, pasAejiHion^Hft nosepx- 
HocTB TBepAoro snexTpojiHTa h noKpw- . 
THe - TOKOQ-beMHHK M HCKaxcaiomHH pe- 
syjiBTaTbi HSMepeHHH. Ctohkoctb yxasaH- 
Horo ycTpoftcTBa bo AropcoAepKamnx 
nuiaxax npn snexTponinaKOBOM nepennaBe 
CTaneft ne npesbnnaeT 30 c npH chctc- 
MaTH^ecKOH omHSxe HSMepeHHH sjiexTpo- 
ABHXcymefi cunbi nop^Axa 95%, ^ro ne 
yAOBJieTBopneT Tpe6oBaHHHM npaKTHXn. 

UejiB H3o6peTeHHH - noBbnneHHe sk- 
cnnyaTaimoHHofi cToftKocTH h to^ihocth 
HSMepeHHH, oco6eHHO BO *TopcoAepxca- 
mHx cpeAax. 

IIocTaBneHHaH uenB AocTHraeTCH 

TeM, MTO B yCTpOHCTBe AJTH HSMepeHHH 

napAHaJiBH^ro AaBJienHH xHcjiopoAa 
B BbJcoKOTeMnepaTypHbDc cpeAax, co- 
AepwameM TsepAbifi okhchwh snexTponHT 
B 4)opMe UHnHHAPH^ecKoro KOJina^Ka, 
Bo BHyTpeHHwio noJiocTB KOToporo noMe- 
^eHbi sneicTpoA cpasHekHH h TepMonapa, 
a Ha BHemnefi nosepxHocTH pacnonoareno 
samHTHoe noKpbiTHe b bhac KHCJiopoAoripo- 
HHAaeMofi MeM6paHbi, h&tkry TsepAbiM 
sjieKTpoAHTOM H MCMSpaHoft pacnonoaccH 
cnoft KepaMHKH, nernpoBaHHoft MaTepna- 
noM, H3 KOToporo HsroTOBJiena MeMGpa- 
Ha, 

KpoMe Toro , c mejiBio noBbmreHHH 

CTOftKOCTH BO 4>TOpCOAep3KaiHHX cpCAax, ' 

MeM6paHa Mo^eT Smtb BbmonneHa h3 
MonH6AeHa, BonB^paMa hhh cnnasa Ha 

HX OCHOBe. 



npHMeneHHe b xHcnopoAonpoHHAaeMoft 
MeM6paHe MOJinSAeHa, BonB^ipaMa hjik 
cnnasa na hx bcHose 6e3 sBeAeHHH npo- 
MexyTowHoro cjioh xepaMHKH, jierHpoBaH- 
Hofi 3THMH MaTepnanaMH,. He hphboaht 
k AOCTHXceHHio yxasaHHoA uenH bo cIjtop- 
coAepxamHx cpeAax na-sa npOHHuaHHH 
HOHOB 4)Topa Wepes MeMdpany h Hanon- 
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jieHHH npoj^yKTOB peaKUHH MeKAV rsepflbiM 

3JieKTpOJIHTOM H MeM6paHOK, HpH 3 TOM 
3JieXTPH«ieCKKfi CHPHaJl CHRMaeTQH CHe 

c TBepAOTO 3 jieKTpojiHTa , a CO cnoH 
npoflVKTOB peaKUHH nocjienHero co 5 
4)TopoM. B pesyjiBTaTB b HSMepneMyio 
3JXC BHOCHTM cHCTeMaTHtiecKan omnGKa. 
BBeAeHHe npoMesKyrotiworo cjioh Kepa- 
MHKH» jierppoBaHiioH MaTepHajioM, h3 
KOToporo HsroTOBJieHa MeM6paHa, ycTpa-!0 
Hfler yKaaaHHbzji HOflocTaTOK, nocKojii>Ky 
TaKoft cjioji nosBOJifler CHHMarb sjienrpH- 
tiecKHfi'CHrHan nenocpeflCTBeHHo c 
TBepfloro sjieKTpojiHTa, nesaBHCHMo or 
.npoAyKTOB peaKUHH. 

npHMeneHHe MeTaJinoxepaMHKH^ jie- 

THpOBaHHOH MaTepHaJlOM , OTJlH^IHblM OT 

Toro, H3 KOToporo HaroTOBJiena mcm- 
6paHa» npHBOffHT k ysenHMeHHio TepMH- 
MecKHX HanpH^iceHHA Mescny MenepaHofi 

H 3THM CJlOeM H B03HHKH0B eHHX) TCpMO— 

3flC. B pesyjibTaTe cHmcaeTCH CTofi— 

KOCTb H TOHHOCTfc HSMCpeHHil . 

Ha «iepTeace H3o6pa3KeHo ycTpoHCTso 

AJIH H3MepeHHH napUHaJTBHOFO * AaBJieHHfl 

KHCJiopoAa B BbicoKOTeMnepaTypHfaix 
cpeAax, npoAOJiBHbiH paspes . 

yCTpOHCTBO COAep5KHT TBePAbl*^ 
SJieKTpOJIHT 1 B 4)OpMe UHJIHHApH^eCKOrO 

KOJina^iKa, bo BHyTpeHHiow nojiocTi> ko- 
Toporo noMeiueH 3JieKTpoA 2 cpaBHeHHH 
H TepMonapa 3, a na 6oKOBoft h Top— 
AOBpH BHemneft noBepxHocTH pacnojio- 
KeHa KHCJiopoAonpoHHuaeMaH MeM6paHa 
4, KOTopan xoHTaxTHpyeT c TOKocrbCM- 
hhkom 5^ Me3KAy TsepABiM sjiexTpoJiH- 
TOM H MeMdpaHoi^ pacnojToxceH cjiofi 6 
xepaMHKH, JierHposaHHofi MaTepnanoM, 
H3. KpToporo HsroTOBJieHa MeM6paHa« 
Oahh H3 npoBOAOB TepMonapbi aBJineTCH 

BHyTpCHHHM TOKOC1>eMHHKOM ?• 

YcTpofiCTBo pa6oTaeT cjieAyrompm 
pCpasoM. 

Pocjie KpaTKoro (3-5 c) nporpesa 
HaA noBepxHocTbH) nuiaxoBoft Bannbi 
ycTpoficTBo norpyacawT na saAaHHyw 
rjiySHHy b nuiax. IIpH 3tom MeTajiJiHxiec- 
Kan KHCJiopoAonpoHHAaeMaH MeM6paHa 
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4 o6ecneMHBaeT GbiCTpbift h paBHonep- 
HbiH nporpeB TBepAoro sJiexTpojiHTa 
1 H npeAoxpaHHCT ero or B3aKMOAejl- 
CTBHH CO mnaxoM. Ilocjie norpyareHHH 
ycTpoHCTBa B nmax c noMon^Bio perHCT* 
PHpyiomero noreHUHOMerpa b xoMneHca- 

AHOHHOM peSKHMe HSMepHIOT 3flC , B03- 

HHxaiomyio B H^eftxe h o6ycjfOBJieHHy!0 
pasJiHWHeM XHMH^ecKoro noTenuHana 
KHCJiopoAa B mnaxoBOM paciuiaBe h 
3jieKTpoAe 2 cpaBHeHHH « Hs HSMepen- 
Hofi 3flC .no H3BecTHoft <i)opMyjie HepHcra 
paccTOTbiBafOT napuHajiBHoe A^BJienne 
KHCJiopoAa B imiaKe. 

C ripHMeneHHeM ycTpoficTBa ahh h3- 
MepeHHfl napAHaJiBHoro AaBJieHHH khcjio- 
poAa B BbicoKOTennepaTypHbix cpeAax - 
KOHCTpyKAHH HO H3b6p eTeHHK) npoBCAe- 

Ha CepHH OnUTHbDC TUiaBOK. CpeAHHfl 

npOAOJTscHTejiBHocTB pa6oTbi. ycTpoftcTBa . 
B nmaxe npH 1873 K cocTaBJiflJia 0,5 
BenHMHHa H3MepfleKoro napAHaJiBHoro 
AaBJieHHH KHCJiopoAa B mnaKe cbcTaBAH- 
jia (0,5-5) * 10"'''^ aTM h HSMennjiacB 
npH BBeABHHH B lUJiaK AoSasoK FeO h A1 
OT 10~^ AO 10*^^ aTM, MTo corjiacyeTCH 

C paCMBTHblMH AaHHblMH.'' 

HcnoJiB3 0BaHHe xHCJiopoAonpoHHuae-^ 
MoA MeM6paHbi H3 MOJiH6AeKa, BOJiBilipaMa 
HJiH cnjiaBa^Ha hx ocHOBe h cjioh xepa- 
MHKH, JierHpoBaHHoft MaTepnajioM, H3 
KoToporo HsroTOBJieHa MeMSpana, Bbi- 
roAHo oTJiH^aeT npeAJiaraeMoe ycTpoH- 

CTBO OT H3BeCTHb1X, TaK XaX SHaMHTeJIB- 

Ho yneHBrnaeTCH (na 85-93%) cocTaB- 
JiHEomaH norpeniHOCTH, o6ycjTOBJieHHaH 
BsaHMOAeHCTBHeM TBepAoro SJieXTpOJIH- 
Ta c 4>TopcoAep3Kaiiieii cpeAOH h noBbima- 
eTCH cTofiKocTB ycTpoftCTBB (b 60 pas 
npH sjieKTponinaKOBuM nepenjiaBe CTajiH 
npH 1873 K): 

IIpcAnaraeMoe ycTpoftcTBo nosBOJiHer 
yjiy^niHTB KoHTpojiB B HpoAcccax npoH3— 

BOACTBa CTaJTH, B ^aCTHOCTH npH SJieK- 

TponuiaKOBOM nepenJiase, mto AaeT bos— 
Mo«HocTB noJiy^eHHH BbicoKoxatiecTseH- 
HbK CTajieft. 
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